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Introduction
We present in this paper some of the general features of the proton-proton interactions associated with charm production as observed by the NA27 Collaboration, using a 400 GeV/c proton beam from the CERN-SPS, a liquid hydrogen bubble chamber as a target, LEBC, and the spectrometer EHS [1, 2] .
In this experiment, data acquisition is governed by a minimum bias trigger which depends neither upon charm production nor on charm decay properties. Data are therefore accumulated on interactions with and without charm production in identical ways, allowing a comparison of the characteristics of these two classes of events.
To our knowledge, this is the first attempt made to characterize charm hadro-production interactions. A simple, QCD inspired, gluon-gluon fusion model is used to interpret the main results of this analysis.
Set-up and data sample
A detailed description of the experimental set-up is given in [1] and the main results obtained on charm production and decay properties are summarized in [2]. We therefore limit ourselves, here, to a short description of the set-up and data sample: -LEBC is a hydrogen bubble chamber used as target and for the visualisation of the charm decays. It provides 80 points (bubbles) per cm of charged track, with a bubble diameter of 20 gm. -EHS is a spectrometer providing a momentum resolution better than 0.8% for charged particles and good electromagnetic and hadronic calorimetry. It also provides charged particle identification over nearly the full momentum range of the secondaries. The overall efficiency for charged particles is 96% in the forward c.m.s, hemisphere.
The data were acquired making use of an interaction trigger which select 80% of all inelastic interactions: the inefficiency of the trigger is limited to low charged multiplicities. The sensitivity of the exposure was (38.5 _ 1.1) events/~tb. After scanning, measuring, geometrical reconstruction and kinematic fitting, 324 interactions were singled out containing 425 clear charm decays, 57 decays with a charm signature but without a clear topology and 75 decays without a charm signature but paired with a charm decay in the same event (moreover these 75 decays have no strange particle fit and their decay length distribution follows the one expected for charm).
The measurement of the charged particle multiplicity of the interactions with charm production, as well as the determination of the momentum spectrum of the hadrons accompanying (but not including) the charm hadrons, do not require a complete identification and kinematical reconstruction of the charm decays. We therefore include in this analysis all events with a "charm signature" which signals the presence of charm even if the charm decays are not unambiguously identified:
-Events with one-prong (charged particle decays) or 2-prong (neutral particle decays) not compatible with a strange particle decay (the strange particles represent, by far and large, the main source of background to charm decays in this experiment). To be incompatible with a strange particle decay, it is sufficient that at least one of the decay particles has a transverse momentum (with respect to the line of flight of the parent particle) larger than 250 MeV/c. After applying this cut, we estimate that the strange particle contamination of the charm sample is less than two decays. -Events with decay topologies (3, 4 or 5 prongs) which represent a clear signature of charm decay, even if some of the decay particles are not momentum analyzed (i.e. fall outside the spectrometer acceptance).
The 425 clear charm decays are distributed into 64 one-prong, 166 two-prong and 195 (3, 4 or 5)-prong.
For the determination of the "shape" of interactions with charm production (sphericity, thrust, etc.), we need a better knowledge of the charm hadron kinematics and therefore limit ourselves to events in which at least one charm particle is completely reconstructed and identified.
Charged particle multiplicity
The charged particle multiplicity distribution observed for 400 GeV/c proton-proton interactions associated with charm production is shown in Fig. 1 . Charm hadrons, if charged, contribute for one unit each to this distribution (decay products, of course, are not included). To avoid the bias which could be due to hidden charm decays occurring very close to the primary vertex, we restrict the selection to events with two observed charm decays.
The charged particle multiplicity distribution observed in the same experiment for interactions with no charm production is also shown in Fig. 1 .
